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<54) DISK ARRAY DEVICE 

<57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
easily and quickly rewrite firmware without stopping a 
display array device or generating the shortage of a disk 
drive and to improve the reliability of the device. 
SOLUTION: A firmware is previously stored in a 
prescribed storage area of a disk drive 3a/ and when a 
power supply for the device is turned on, the firmware is 
read out from the disk drive 3a and written in a RAM 5 
constituting a main memory. Firmware data to be 
rewritten are received from a host machine 10 
connected through a serial port 9 and the data are 
written in a prescribed storage area of the drive 3a to 
execute the rewriting of the firmware. 
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[000 1] 

9\-Stiim^mb LXfm^tl^. mmir-iT^^ ¥y-< 
[0002] 

a.-:9izismLxmm^tLm^ti^mc7)i':>t ix 

[0003] r'i7.9rv^^m.\t. ^Wiir ^ 7,7 Y 

^99m.m<m%(nn.m^^\zm\L, m\^fitz 
mkcofix^Yy-iyizm'Uzm^s.tsm 

at^^-Ci-^l.. tfz, ^T-:9izm-hm'0iJEi!f^ 
Sr^ScL, T-9^<7)i><r>tmztim-htziif), T-fX 

[ 0 0 04 ] i^. ±iBL7tJ: ^ r-^c^^j^giJ^i^O 
C (Data Path Controller) If'uotzib, ay\^a.-9 

m-h\i, mL<nT^x-9Yy^yi:%mitr(.z. htz 

[0005] z:ix\ 01 0^#ML^rA^'<b, ±Xl.<r>w 

[00 06] ismtcs^-r J: 5 (c, mm=f^x'?Tv^ 



pl5 Iti, >'N-Vi-;l'3>:ti-:J', v-^';^?^-;^ 
3 >S Ttti*;?. N 3 y fi-:?^c03 y fi-^ 5 2 1 
g^^^flTfeO, ±ii-:iy\^^-9 5 2com^iz^-o 

M 5 3i: , ROM (Read Only Memory) 5 4 , RAM 
(Random Access Memory) 5 5, CPU (Central Proc 
essing Unit ) 56, «J:l>'DPC 5 7*>'||g$^t;tr 
'JVhfflg5 8t$rfili.TV^^. 
[0007]±idROM54 llW , ^UWiLhff fflor- 

W-ri> -7 -f nro /^/.T'* § 7 r - A -^xr^^-Jf 

titz^. ±ie7r-^'>xT*moM5 4*»/i>K^ai 

9^tlh, Z(7m. CPU5 6{±, RAM5 5±cO±ie 
7 T-A'>xr{C^r^V^TT -f X^'Tl^'f ^iE5 1 OH) 

[t)008] ttz, DPC57{i:, CPU5 6WS!lWc 
tS-:.T, x-^5:^i-S'JLT«»Ox-fX^' F^-f 7'^c^^ 

x\>^h7'-i'%:m^aiLxm^-th!m?:no. ttz, 

^tfzmoimn^?: . T^x^Tu^ 3<omotm 
i!t^^m<7)T^x-7Yy-(yizm^iMs. t-9 
^m^tii-tmizii, ±ie«o^ orriEi?^i?fflcoT -f ^ ^ 

[000 9] ,r<7)j;oic, taf5lw-f -fx^ru-mss 

Its, x-:$'i:*lci^'5ITjE??^^to£LTieit-r&>I 

tcio, mm, w^(n>=f t x9 Yv^r<r>^<r>\h 

f^W^LXT'^'cXW^^tcWzts:^. T-9<r)-^ 

t''Wi'^^ts:t-'>tz'>^^x-%. , w<mw?i^\,zm^\>x 

[0010] 

[mmpiLXo btmm] ±iiu^<r>m^xu, 
7T-i.'>xT{s, ^i**rtgs<:oruyha«5 8{w 

IIIISiX7tROM5 4tCjS»$tlT«.^|.. CICOROMS 

^sgojijD^exsco?ti6«:)7T-iU'>xTo^<-i;3 y 

T y7'-^, S>l)>.->{i7r-/s'>xrt7)^ft-&-^OMi£5^ 
«0»^'5ra*{iJ:oT, 7T-A'>xr<7)«#^;c.|r^f 
om^lzii. ROM5 4$-K0?t-LT. frL^^7T-i. 
-^xr *-'}«® R O M{c3c»|-r.6 >r i: t ^ir 
I.. 

[00 11] tZ^-¥, ROM5 4-ec0t£0. J)|.V^ 

ji, OM 5 4 t/ii^m^tifzyj yhmms 8 
zixi^iiSL^'?V'rmzm.<r>W:'rf^m'>xmf^Lx 
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[00 12] ^^{,Z. Zcom. 1 
as 1 cof^ittc J; oT-fWN-vi^yA^f g-rsS* 7 r 

[0013] *feBB{±, ±ieic^A-c^?ii^cttoT'j) 

[00 14] 

. [ mm irmkt^ /ca^co^s ] :^^mi,z9i>h t^x^t 

=eij mtHRAM) ±.cDmmraVyJ^I,zm'^\'^X. 

mm^mfiiMr ^y.9¥y^-f\,zm-hT~9(7m^ 

oT. ±M<^WMimi-rhfzib\,z. &.Tff)^mmt 
e^tixi^hzt^mttLXi^i,. 

[00 15] fiP*)\ ii'-^<i:t loc7)T-fX7K5'f r 

^ y'(/)femra:/yM.Mmmmi}^(^m^aitx±tiy< 

fc, (fiIitf>'N--y:h;l^3ytjL-:J') $r^^ 

■ThrzMnS^m^- h ( 0iJ;Hi'x ij r;Ui^- h ) 

t , ±ie^'^sp««!^- n ^rirLxmrn^tifzi^umm^- 

m(>zm ^ 2.tr$ijffli7'o ^''yj^m^mt^mt^mtx^^^ 
I.. 

[0016] ±iecofli^tc i^nf, ^-^ < t i> 1 o«T 
-f K^'f yc^m^mimm.mi.zimmr'a^^yj^ 

A>SS^a$/xT^^>;<^U (RAM) ±(cS#ai^fL 

yznmtLX'nozti,z^£i>. 

100 17] zmmr a:/ yj^ff^m^ mm. i^or 



blZX':>X'f7htlh, 

[0018] Zff)X a (C- $i|t»rn^<.7A(^S^ffix. 

T', m:<DROM^i,zjih:^mz]t'<xmmzmmm 
xisimroyyj^cr)m^miim?:mthztipX'^ 

Mzim.t:t^±^-tl!iimh^\'\ ttz. "T^y^-^Vy 

xm>ti:< . T ^ x9Tv^^m.ifi:i^^^-rhmmx'h 

hyt-)VVVVyyh\thWj:hi\/j:''^tzi^, 
Umr^i^yJ^ffi^^'fioZtlfiX'^h, 
[00 19] 

{%^(r>mit'mm.] wmmk<r)-^m!i.z'^\^xmi 

[ 0 0 2 0 ] 01 tc^-rj: otz, 2|s||Sfc^lcfett.5.-r -f 
X^TV^^mWi.. oy^iL—^Hz. SCSI-2 

iS3yfjL-:S'2<?)feS^tcts!^T. r-^J'OS^ji^^^fc 

-fX^'F^'fT' (>'^-^•T'^X^'5^M) 3a • 3b • 3 
c • 3d • 3 eA^<^^rl)T-fX^'TP-f 3t, ROM 
(Read Only Memory) 4, RAM (Random Access Memo 
ry) 5, Sllffll^^SfcLTcOCPU (Central Processing 
Unit ) 6, *>J:t/DPC (Data Path Controller) 7 

cOi^ 'J r;U;K- h 9 SriitTV^^ . 
[002 1 ] ±Miff)'f^y.9 Vy-(y3a — 3eC7)^tL 
-fiUi, T-fX^TU-f^Mli03|s:»:|Cj^LT^lKa^S 
IcgJt^jilTl^S. -r^i?*), «-T'fX^'K5^7'3a 

•y vimz.xm^T ^ xi'l.i:^ y^^j^izry^^xTh 
^i)r--At, ■5rt!ir-Ac7)i!if^5:$ijffli-r.&iis^L,^tv 

Tfc 0 , ^iS:^- h U y i^'iOHlffiatCJi* - Hx -y 
m<r)^^-9i'^W-f^tlX^'>h, ZCOA-h V -y'Jff)^ 
T-fX^ru-f^lMlcO*:«ci9£7)Xa y K:: 

tmhixtz^\m<n^ i^izm v^x-mm-h z t 
^mw.iizm^^tih, tfz, ^^T^y^^vy^ysa 

- 3 e ^ 7-' X :? T b ^ JIM 1 C7)*f!|s*- JX 0 J'^■t%& 
li, mm<7)r^y-9\'y^y<r>:^-y-'J yi^^:^\^ik< 
ZtlzX-yX. ±Mi<7)Xo y ht-i^^mzlR*)9[--tZb 
ifiX'hh. 

[0022] ±St -f X^ Yy^ ^3 acom^coieit^ 

(»jffli7-D^7Aieiisi^) 7-'-<x^'ri/>f^ 

Mlc7):&gSco«Jf^&, CPU6*^'*i)fflI-ri,;tii6cO-7-^^' 
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[00 23] ±ieROM4 {iJi. %J^i±lfffl<7)7'- h 
*^'<gS^$ixTV^-i.. ±Miy-hrayyM,iZ\i, TAX 
^ t ij t'J) I. R A M 5 C;S atf i a 13 C P U 6 ?r 

T J'l-gPS*^ ^ iiTt *X h V y 1 0 1 coracor- co^ 

X h -7 i^>i 0 f>S»tK-5 it L V 7 T -A -^x r 
[00 24] T-f ;?.^'7b'f^aicofgjS*»'JSAS^XJ'>: 

cpu6*^±ie<7)7'-hrt3/7A$rii^TL, a 

cor-f H7^7'3a*»<^7r-A'>xT$:KAtiiL 
■C, RAM5(cm#S=tJ. Cc7)f^. CPU6{i, ±ER 
AM5lC«^ji^ilJt7r-A'>xrCtMoT, D PC 

[00 25] i^, UecOT'-hrn^^^ASr^-ri.C 
P U 6 C J: o T , ^iflS*^eH(ciSKO$iJ1Bl7'n 

[0026] r-fX^r^^gai(cfe(tl)T- 

[00 27] HSJi. 3yfa-:J'2*>4>SI'a;^/SS 
;^aiL2-*&^$ix/s:T-:J'OSii^. H^^^EPT^ Lit 

ii-r^t D PC 7 5rg4L, ±157 r-A'!7XT{C«^ 
<DPC7c7)*JffllC<l:-oT, T-(;^^'TU'f 30T-f^ 
^'h-7-f7'3a~3e(c*tLTM?i)(cS#)i^iX. 

[0 0 28] ZZX\ r-:?<7)S^ji^foJ:l>mtliL 

[00 29] ^-f, 04tcS^»,^T, BS^L^Voyf 
j.-^2*^'b "ABC" t».'>3^^'J5:SI')itfJ: dtc 

;^mmz-:>\.^xmm-h. 

[0 0 30] ±iEcO:S:^i]{i, DPC7tlJ:-5T> 
"A" . "B" fcilA' "C" <7)30(7):S:^?iJ(C:a-»$il 
!>. ^m^tlfc±M<^X^U. y^^X^Vy^-y^S 
a. T ■(X^Yy^y'ShH^lff^X^Yy^-fSc 

T-f;^7H7^7'3d(c{i, P.'5iTiE^^■^i:L.T« 

leii? ilT is 0 > D P C 7 tO>'N° 'J -r ^ 4«SP7 a tijl-' 
T- ^cO/N-iJr-f^^-f-XfcilJfX^^iJ "ABC" 



hJV}T< T - ^ P ilT , U T ^ 7-'- 

[003 1 ] @5lcg-:?>.^T, ±iecoJ:^CS# 
Tkt.ixrzir--9-i:m?i-'ii,-t^^zr>\yX.WM-h 

[0032] ny fj.-:? 2A><i, T-:5'i7)ilg;^aiLA^' 
t&^?il!tJi^{c(i:, DPC7*<. f'i.x^ YyA r3 
a—^cam—TYVXti'h. %^ "A" , "B" iJ 
it/ "C" iWi-^\^. CiX<b2:^-&LT^^iJ "AB 
C" ^cOf^. ;id(:?fL/iS:^?iJ2r3yhV 

-:?2^tli^l-ri.Ci:(c:J:'9; T-^<50gg^ajL*^'$^7 

[0033] tU:*\ I^cOr-^fOSI^a^^^^tJitX 

\.z. mi.\ir'{xyYy^'r3cifim^\,fz^(r), ¥ 
-9<n%%^Ly^%mzr>\^xWim-h. 
[0034] H3ldT'a4 $:#B3L^*Jtf>|Ka3 LTtJIiai: 
|^»{C, DPC7{i, "ABC" ^:SC^?i] 

"A" : "B" fciy "c" (INSULT, T-f x^'H7 

7'3a~3c^«|:3it^i:-r«.. tC'?)*^ r-f;?. 

\zt£'>X\^htd^. 35:^?') "C" mi^tcJiSl^aiix 

"ABC" *»<i»'N''Jr'f T-:^'P*»'''^•|Jf•.-f^gi57 a 
tCfcV-'-C^a^ixX. T'f;^^'H7'f7'3e^«|;jiS 

-A" , T-fXj?H7-^7'3b{cA^?iJ "B" . f -fX 
^' H 7 'f T' 3 e (C/ ^• y -f -f T r- P *5-f-il-f ^ a i 

[003 5] ::<7)J:p{CS#aSix;tT-^Sr 
g!;^iai^*S-^»i, l27tc^-riolc, .DPC7*<, f -f 
X?'H7'( r3a*>t>X^J "A" , y'KX^Yy^r 
3b*><iX#:?iJ "B" 2:SE;^^tii-r. -eLT. r-fX^'h' 
y^ T'S c*ir^-feX^eg^ttffifJ)i.it46, A'Jx 
'f4^g57atc*3l^-C, Sg^^aiLit^C^'l "A" feit/ 
"B".t; T>fX^7H7'f:^3d*»f>K;^tiJLit^^? 
;^Xj3j;Z/f -f X^ F ^'f 7^3 e *»^>K^ai Lit^^'J r 
■ff-'-^'PfclCSc^V^T. 3t^iJ "ABC" cmjt^'^ 

^. z.<r>mz. Wt^i\.tz-X-¥^A^ny\:^—9 2\zn 

\^x'm)'^hz.t\.zi.'>x. m?i-^\.w^t,mT-fh. 

[003 6] T-fX^Tl^^^MKi, ^< 

'J T -< T- P LTt-:? -?-<?Dt.<7)t Sicf' -f X 
^'TL-'f 3t::tSJft-r.SJt*^, f'/x^ F7-f a-3 

c <7)4'<7) 1 LT r ^ -fex:=rprgg^^®cPis-p 7t 

[0037] mz, Sfigi7)3lJll^aj^<7)/v:*^07 T-A 

"^xrco^-N-i^'a yT yr-^, j>.&^^(S7T^A'>xr 
[0 038] ±a;oj;^c, 7T-A'>xrJi»e^t 
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tixfzr^Xi^\'y-(y3a-C7)^-h'J •/ j^'^rK Oft 

[00 3 9] :i<^Xo\,Zf'(7.9Yy^-f3a.<^-^mz 
mzX hUmzit^X^mzmmfSX-y r-J>.^:s:.rcr> 

^%^i.vm^^x.hz.tt''X'%h. 

[0 04 0] L*»L^*^%, Z<n^^, r^X9YvA 
■:f3^t'^-mszi.',X'mLX\^hh%. fcilX^Mf* 

[004 1 ] -eciT-, OT{c^-rJ:^{c. 7r-A'>x 

i:<^ih^ia*3 J: l/ir' H 7 7^ 3 a c7)>)i:i5^ia$: 
M^tt -fe'otc-r s i: *^'T'# I) . 
[0042] -r^i5*>, HltcS^-fidt-, ir<7.9r 

1 0 J; 0 V 'J T/U.+f- b 9 5r:fr LT 7 r-A'^x 
r»# Jfii. 3-7 > K ?: T -f X ^' Tt"f 1 '^a*!. . 
[ 0 0 4 3 ] ±i2<5DlS3-7y H5:SttBSoJt7-'-f ;^^'r 
l^'fggl^OCPUeJi, ±ac07r-JU'>x7'S|:ffi 

^;tJ!iS*^tg^ttSSt-S>^t<f, *x h 7 v-y 1 0 (C7 
7 -A r^xTiMfiS^SrJMfl-n. . 

[004 4 ] *Xh-7i^y 1 0{±, ±ie07r-ix'>x 
TilHigj^SrSffC. 7r-A'>xrcOT-^'$-, i-'J 
7;W--K- h 9 S-trt- LT T -f X ^' r P US 1 A^iMS . 

[0 04 5) S^^;il.-^^*rH''>7T-A'>xr5rS 
(tffi-:>/v:CPU6«±, T-f K5-f 7'3ac7)JSmT^ 

;^:?(cfc(ti> 7 T-A'^xrieiifflcom^coieii^is 

fiLv^7r-A'>xT{::S^iitj. ::fi.ti-5T, 
^B«Of|fjl:feJ;lA'x X;? K 7^ 7'3 atfO^cj^?:^ 
Zt^j:<. 7r-A'>xrcoS^»;i2r^T'tl.^t*^' 
T'^ I. , 

[0 04 6] 1^5, ±ie07r-i.'>XT»^m7-o/ 

Sl£7)$iJffll7-D/7 AS#Jai.#g*5f8fi!t$fxT>,^l. . 
[0 04 7] tt:^ ±iecr)*Xh-7i^>-l OiLTIi, 
y ryu-if- h 9 LT T -f ;^ :7 T U US 1 1 COS 



3-7yHC0|&ff, 7T-A'>XTjifiS««0»:W, fej: 
t/7r-A'>xTc7)illfiS-ff3aSg) i^-th^-i-Vi- 
/\^ay\^j,-m^m\>^hZbifiX'^^. 
[00481 tfz. m9l,Z^s^XolZ, T^fX^Tl^-f 

r^^wa^ig^siai i^^hgp^^L, siss^^^ 

mm^-t:xU^y'^i^^)Vm {l SDN : Integrat 
ed Services Digital Network)^<7)^^afilHlll 1 3(C 

^m^t^fiz. *xhvyyi otm^^i^Bi 2 

iitLX'Ji^mm^l 3»cS«gL, SIStt!!<0*X)>-7 
i'Vl 0*»<oi^«jifHHlgll 3i:mmLX=f ^ X-^TU 
^ 1 {2 7 r-A-^XTSrftl&l-l. t tiiTtgT'J) 

[004 9] r-f;^^'rix>fsigic7)^j§^ 
£7)*xb-7^/yi oj&^'ij, a:iSWt-7T-A'>xr$r« 

[0050] ULhcOj: 3 *^*0gS<5DT -f X'^'TL' 
^ Hi , r -f X H 7 ^ 7^3 a c?5R)t^£0ffi1iffl« 

y>^:'J Sr^-f RAM SJUcS^ii^^ti. J: dlC^oT 
I ^5 . -e LT , 'J TtUAC- h9iit Lxmm^ixfzn- 

umm (±^io*xhv-^y i 0 . msss^iisi i • 
^i.m'o. ^M7T-A'>xrcoT-^5-T<x^'h'7 

^7-3 aO±iB«m^c7)ie^«tc«^atf^ i: (CJ; -5 

[005 1 ] Ltzti^-yx. 'f^:xi^ru^msi<o^ 

(c, 7T--i.'>xrco«#mt5:fifOi2<SA54l:!t::i^ 

^ffO^-hSPHlA^^f? LV'>7 r-A'>xT$tt*&-ri.7t' 
{tT\ ta!*c7)ROM35micJ:'l.*a(cJt'^TfS#{c«^ 

iaT'7 7 -j^^j:T<r)m^mi^m^t^i hzt t<x'^ 

I,. L*-i,, i<50J^, 7r-AT;7xr<7)S^m;cC# 
o^HcO#±i3j;t;^x-f X7 K7'f 7'3aOi«:sS i,^: 
<, x-f x^'T^-filSl*3R^0^ggET-^)^7^-v^^ 
^^7V^ttt.«^i?i^^:^^^v:4^, T-fx^'Tu-^f^a 

vkfSL^mf,zmxmmi.tztiK if%mi:iixhi<zm.^^ 
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100 53] ttz, IMicommmX'ii, 7r-A'>x 

[ 0 0 54 ] t/c, ±ie^O|liftJgST'(i, 

[ 0 0 5 5 ] t/c. ±IBcO|lifi)B®r{i, I^Of -f X 

T^r-i&T^X^H^-f 7'c7)-a*^'Scl®^tC J: o T T ^' -b: 
H7-f 7";5^t>7r-A'>xr?:g£;^ai-r::t{CJ:0, ^ 

[0056] 

[ ^B^cO^S* ] *l6BBiOr X r U ^Sti , Ul±0 
J: d , '>^r < i: 1 1 oor -f x ^' H 7 ^ yizmmra 

yyM,?:m(tt^nfmraryM.iimmmm&^iix 

fcO, KlO^^tc. ±iecoSiJfflirD^^7ASrT'rX 

9 )^^-^ymmrayyM.B^mm^(pm^tiitx± 

iirnvmrnTi-^- v Lxw^^titz^vw^mh-hm 
^^th^tmmrr3yyL.^^im^, ^isfJtairD 
yyM.^r'C^^ Yy^ f(r>mmruyyj^tmm.m^z 
m^Tkmmru9'yM.m^^t^n.t^miLx\^hi^ 
^x'hh. 

[00 57] ^it^t. fmrx3yyM.aim^Ui. 

^m^m.^^- V iitLx^mmm-h^u^^mr^^' 
z.bhtc<, r ^ :^97v^mm.ti'^^m-thm^x'h 



9T\yA^m.b LX<r)mmL(r)\^±.i:mhZbi}^X'^ h 

{01] ■ifmi<r)-%mm.^^<i\j<r)X'h o , r x 
[02] ±ieTVx:?Tu^iiatcfctt.i.- ^seiSB^ 

(7)7 T-A-^XTOR AM±'^cOo-T'-f y^/SrSJBfl-r 
[03] ±ET>fX:?7^^liatfcttl>. ^yb-i- 

[04] ±iBT-fX^7k^^gtfc(ti.. ji^B#£7)« 

• [05] ±ief -fX^'TU^^MtcfcJt.l., ji^B^col^ 

h.^LT-9<r>&x^ifdmmx'hh. 

[06] ±iSr-fX^'rP'fllStcfcltl., T-fX^H 

mi\}:Mi.T<x9rvAmmzii\'ih, ^r^x^v 
y^ y'(r)^m^<r>m^iiiLy'-9<7)^^^■tmmmx' 
hh, 

[08] ±ET^X^'TU^IIS{C*>(tl>, T-fX^'F 

7 rcoic^tc i 7 T -A'^xTcoS^ ^iSHj-r 
[09] ±ieT-fX:7TU-fllSCfcJtS, ^^filal 

mmmt fzyr -a '>x7co» # ^;c. 5-giH«-ri. /i*^ 

<7)7'ny^'0T'S)l). 

[010] t^jfecor-f Xi7rw>f Slifo^llllls«ifi!^sr*■r 
7'^•y^'0■c^>l). 

[ff-^OlSBJ] 

1 T-fX^'TU-fgS 

2 nyfjL-:? 

3 f^^97l'^ 

3 a T^X^^F^-fT" 

4 ROM 

5 RAM (^>f y^tij) 

6 CPU mmraVyZ.a-T^ 
Wro:?'5AS$^i#g) 

7 DPC 

8 ruyss^ 

9 7;U'+r- h ( {'hg?«^;K- h ) 

I 0 *xFvxy (J'hSSSia) 

I I isiint^s (^hgpua) 

12 wm^^w^^u^m.) 

1 3 ^^jiftS^ 



(7) 



#^^9-10 1887 




(8) 



^m^9~l 0 1 887 



[07] [08] 




